INER-F0633 INER-F0633

BT (B H )

2P 12012 3 %ﬁ?’f’ﬁ]‘ 1
(Biopolymer 2012 Symposium)* % 1 1
TR PE &T’ﬁ”ﬁ'} F? (Workshop of

J £

Additives for Bioplastics) *~ = Fi

R © 1P

e RN e

VEEEIE X

CUESHARE ¢ 101 & 10 £] 13 FI~101 & 10 £] 20 F!
HE EIE 2 101 11 F] 14 £






W R

R T
[72012 & BV & Prpisf & :
Efggf g EETIET . SpITOR ﬁj‘ | (Biopolymer 2012 Symposium) & % &1
J] T Ff(WorkShop of Additives for Bioplastics )/ % B
) p 1CS )A_/%EIPJV,\I' , r2012§@?35'/_‘ ,
_‘]l fJ @E[J »Jg . . S 4—}‘}711*
ﬁ F - fl (TF?J li‘if“ @ﬁ%ﬁ“{[@gﬂj;@?ﬁ;\g . ‘[I_LL:E @T] - ﬁig_l»_ . I F
B IR S AR A R e 2 SRR - = W =t > PRI
-5 ﬁ#w A —, Tdﬁﬁa ) B JDLPF?@ Ejgiﬂms@% [g;al[;g;;gﬁﬁigr W
MER Sk JWJFJ‘E'E Fjﬁ’*gllﬁ et TR s
F‘ (- (s i (i Jfrm A
(= ﬂ T B SE  HE  T EANET
AR LA



— NED R 1
T I o)
Sl e e e 49
PASE OB OH TH oo 50
Ry S 53

i~ % TR R fr e
el R SRS

I

5Tl Fl



N E [ F[fj
' Biopolymer 2012 Symposium ; P13 ¢ f i 2 WFf= iy il A1)~ % Po5URpR] ~ T 2

VPSS A R PR PR U O R R B
P10 ) B BRI O [ S TR S PrL  » MTE W H %
VI S B D AR S e T R Y R I T
i TL%E'W[FIJéE%%ﬁ%% R R BEYE e Pl TR R
P51 £ (Workshop of Additives for Bioplastics ) » 1% 57 il  Biopolymer 2012 Symposium ; 7"
il PRI Y R e (RS S PR BR o] VA e ol pO R R O
\J‘F'FJ\%J@TI o B R S Uk VR AR Bt S Al E%EJFI]‘ ST, BT
TP FURf SR AT 2 BT AR OPoRE o5 02 N SRSV — AR B T
el 1 2 BTSSP USR] - o (ERVATRET Tl A1 = R refrta 9t -



T

Y-k 12012 4 @’F%if’—‘,f}*’ﬂrﬁﬁé]‘ﬁ | (Biopolymer 2012 Symposium)* * E’ﬁ;ﬁﬁ?ﬁjﬂﬂ[l?dgf@

P51 £ (Workshop of Additives for Bioplastics J§ 2012 £ 10 /| 15 | 1% 17 | 1 S 6812 T

’J The Westin Riverwalk Hotel 25 o ﬁ'éf"J[I’F?IFEq‘ Tﬁ AT e

e S

F 1 i*’j%ﬁ iﬁéﬂm}ﬁ’
10/13-14 ’F’}Zlh‘-fﬁﬁ/ﬁ&}‘-@'ﬂf—l’?-%[ E'lf}ﬁ‘ﬁ?[ﬁ[ﬁ&};%ﬁ%%w@ ‘ﬂfﬁﬁﬁ“?ﬁ%ﬁiﬁmf%‘ NLVE[S
(4 ) | g g 2
10/15 (= ) | FFH 74 %?U%}P'J k52711 Workshop of Additives for Bioplastics
10/16 (=) | ZHF 2157 it Biopolymer 2012 Symposium-57— =
10/17 (=) | ZF 13T+ it Biopolymer 2012 Symposium-37 - =
1011820 | 5 iy | 1L SRR b 8 4 R
(i) it 98
R
Jl— o~

10 5] 1314 FICRHH -F1) + 2 B(F (=580 o) -

—

AN

10 7] 15 FI(E - ): %?U?‘P'JB%J{[? E@ﬁ@?ﬁl’['?’igf Eﬁﬁﬁﬁgﬂ‘ Tﬁ(Workshop of Additives

o

J

for Bioplastics ) ©

= H REFRIS @ T SR T b S SR A,

FTHEJ‘EEF ﬁ]‘rfﬁ R ‘flfﬁp”? i D’?IJHF'T

kg PriesEae(Fillers & Fibers) ~ ] [*#](Plasticizers) + HuEH>TUH](Impact Modifiers) ~
Z R /K (Heat Resistant Additives) ~ 58 1#%|(Foaming Agents) ~ [='%%5%#](Flame Retardant
Agents) ~ P55 (Nucleating Agents) %?ﬁ%i@i@ﬁ?@ﬂ(Mehing Strength Agents) ~ AU (Mold

& Metal Release Agents) ~ fjit-f<#2z ] (Hydrolysis Stabilized Agents)=™ ¢
5Y2Fl




&

2} DUI:’\:

10 F] 16 FICRHIZ ) - I 2012 % BVR A PP ] (Biopolymer 2012
Symposium)-J7— — o
BT éfl’ﬂf'ﬂﬂ?“”“: ﬁj,g%ﬂfﬁﬁ, 1 iﬂﬁ[ﬁ&'ﬁ};{% £1fY Goodyear ~ Nikes » Ford ¥ * FJE@
72012 F i A ’E’Tﬁﬂ?ﬁiﬁﬁfmﬁﬁé%ﬁlb Sustainable Bioplastics Council of Maine ~ Virdia
“I71 UNICA - Purac Netherlands ~ #1 Natureworks %" E\‘*’fﬁ BN 3z Ry Mt NE g A i?ﬁ’a%f <l
L/ LI
8:40-9:50 State of the bioplastics business — the happenings in 2012 and beyond
Development of a Bio-based Process for Isoprene
David Benko, R & D Fellow — Innovation Center, Goodyear
Nike’s Perspective on Bio-polymer Performance and Innovation
Eraina Dufty, Sr. Meterials Researcher, Nike
The Road to Bio-Based Plastics at Ford Motor Company
Angela Harris, Plastics Research Group, Materials and Processes Department, Ford Motor
Company
10:20-12:10 Sustainable Feedstocks
Forest products and agricultural waste as sustainable feedstocks
Mike Belliveau, Vice President, Sustainable Bioplastics Council of Maine
The Brazilian Sugarcane Ethanol: Sugar, Ethanol and Beyond
Leticia Phillips, Representative — North America, Brazilian Sugarcane Industry
Association — UNICA
Advanced Carbohydrates, the path to commercialization

Brain Kinard, VP of Corporate Development & General Counsel, Virdia

Sustainable production of bioplastics

Edward G. Ludwig, Business Development Manager, Chemical and Pharma, Purac

Addressing Feedstock Sustainability Concerns — An Ingeo Case Study
573l



Steve Davies, Director — Marketing & Communications, NatureWorks

plir =T ié%’ﬁfﬁ‘”ﬁ'ﬁé Metabolix ** ﬁj& PHA $: iy (AR -
12:25-12:55 Luncheon Keynote
Bringing Metabolix’s PHA Technology to Commercialization

Richard P. Eno, President and CEO, Metabolix
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1:15-2:45 International Policy Drivers for Growth of Biopolymers and Their Real Life Effects
Cadana
Making Choices: Investing in the Alberta, Canada Bioeconomy
Stan Blade, CEO, Alberta Innovates Bio Solutions
Policy Initiatives for the Bioeconomy in Ontario, Canada
Gord Surgeoner, President, Ontario Agri-Food Technologies
United States
Biobased Initiatives — Driving to Success
Darden Hood, President, Beta Analytic Inc
Plastic Bag Legislation: Past, Present and Future
Sue Vang, Californians Against Waste
3:15-4:25 Partnering across the value chain
Bio-based Succinic Acid and 1,4-Butanediol: Enabling Bioplastics
Michael Mang, Product Technology and Applications Manager, Myriant Corporation
The importance of strategic partnerships and joint development projects for commercial

success
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S. Blake Lindsey, President, Danimer Scientific LLC
Environmental Benefits of Sugarcane based PE in “Real World” Applications:

Terry Glass, Strategic Marketing Analyst, Braskem America Inc

4:25-5:25 Panel Discussion: Opportunities and challenges for start-up companies in the
biopolymers arena
Moderator: Joseph Mecca, Senior Consultant, ERM

Toby Reid, President, Solegear

Brain Kinard, VP of Corporate Development & General Counsel, Virdia

Sonny Meyerhoeffer, President, Eastern BioPlastics
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8:40-10:30 Innovative management strategies for End of Life
PLA recovery and recycling pilot project on the University of Wisconsin — Stevens Point
campus
Dr. Paul Fowler, Executive Director, Wisconsin Institute for Sustainable Technology, USAP
Seattle’s Single-Use Food Service Packaging Law — How one city’s regulations impacted
the biopolymers industry
Dick Lilly, Business Area Manager for Waste Prevention and Product Stewardship, Seattle

Public Utilities Solid Waste Division
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Biopolymers Role in Zero Waste Programs
Steve Davies, Director — Marketing & Communications, NatureWorks and Holly Elmore,
Founder & CEO, Element Impact
Future 500 Bioplastics Project
Richard Gertman, Principal, For Sustainability Too
11:00-12:30 New Innovations in Performance and Technology
Single Step Polymers: Utilizing self-assembly in living systems to manufacture affordable
biopolymer fibers from low value waste streams
Gavin Mclntyre, Co-Founder and Chief Scientist, Ecovative
Biosuccinium, enabling sustainable polymer solutions
Lawrence Theunissen, Manager Application Development, DSM Bio-based Products &
Services & Reverdia (JV of DSM & Roquette)
Novel Modified Biopolymers for Durable Applications
Dr. Adam Pawloski, Technical Director, Interface Solutions
How bio-polymers have become true performance polymers...a business case
Thomas Black, President, Plantic The America’s
Bioplastics- Engineered for Rigid Applications

Kelly Lehrmann, General Manager Us, FKuR Plastics Corp
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1:30-3:00 Sustainability insight from Europe

Bioplastics in Food Services- A case study: London 2012

Dr. John Williams, Head of Materials for Energy & Industry, NNFCC

European scenarios for compostable plastic shopping bags
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David Newman, General Secretary, Italian Bioplastics Association
Successful Pilot Project in Germany- Compostable Ecovio® Bio-Waste Bags for Separate
Organic Waste Collection
Dr. Carsten Sinkel, Advanced Material & System Research — Biopolymers, BASF
Biowaste source separation, quality, compost, waste-reduction; compostable bags

David Newman, Managing Director, Italian Composting Council

3:20-4:20 Labeling and Certification Interactive Discussion Panel
Chair: Brenda Platt, Co-Director, Institute for Local Self-Reliance
Dr. Ramani Narayan, University Distinguished Professor, Michigan State University

Tom Bruursema, General Manager, Environmental and Sustainability Services, NSF

International

Kate Lewis, Deputy Program Manager BioPreferred, USDA
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1 | Pablo Garcia Kuraray Research Engineer

. . . el s Senior Manager Bio Material
2 | Antonio An (¥ &) | = IR g
sales Team

. . Manager Application
3 Lawrence Theunissen | Reverdia
Development

4 | Sean Ding (7 FE[T]) | Py EhEAORAE G E LY fil | General Manager

Manager, New Strategic

5 Edwin Tam Teknor Apex L
Initiatives

6 | Norma McDonald Organic Waste Systems Inc. North America Sales Manager
Director of Analytical
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SUMMARY FIGLIRE
GLOBAL MARKET FOR PLASTICS ADDITIVES, 2007-2014
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GLOBAL ADDITIVES CONSUMPTION

North America Europe

Asia Pacific
China (ex. China)

nttp:/iwww.plastemart.com/Plastic Technical- Article asp?L iteratureID=1536&Paper—demand from-emerging-markets-to-stimulate-
strong-growth-in-global-plastic-additives
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DuPont™ Biomax® Strong at Low Levels Only Marginally
Reduces Clarity of PLA

Modified PLA 2002
Amorphous Sheet Typical Haze

Internal haze, 15 mil thick sheet

Biomax® Strong in PLA 2002, wt% Haze, %
9] 5
1 25
2 45
5 70
Source: DuPont SIEMonareN
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Teknor Apex Terraloy™ BP-34001
(Injection molding Grade) vs. Ingeo® 3801X

Maintained high Impact
Toughness

HDT Tensile Elon Tensile Flex Izod
Compound (W] Modulus (% )g Strength Modulus | Notched
66psi  (MPa) ! (MPa)  (MPa) | (J/m)

e S e S s

BP-34001D
HDT PLA

Improved HDT
above 3801X
Source: Teknor Apex
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Teknor Apex Terraloy ™ BP-39070A
(Extrusion/Thermoforming Grade vs. Ingeo® 2003D

Maintain
high bio- Improved HDT Improved high Impact

content Toughness

Ingeo 2003D

Source: Teknor Apex
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100%PLA
90%PLA/10%PHBV
80%PLA/20%PHBV

70%PLA/ 30%PHBV

}:‘:inutes 60%PLA/40%PHBV

50%PLA/50%PHBV

« Samples Held up to 12minutes at 100 C

SOURCE: Jim Lunt:
Wi = PLAZE PHBV IR FIoE AR LR

571 TE!



PURAC “* Fill[[kL" | D-form = L-form 7"[&~ FHH 7 [ ff f P IRIF FRTE [pa
= "f}ﬂl JIRBR S PRpUEFR L » F|[B] D-5L T %é?ﬂf[ﬁ ?ﬂ Jag £ (stereo-complex)f JE&F,
B R P PRpuE R F’IJ 180 °C=™ /¥ PURAC ** i griﬁffﬂﬁ Jw’ﬂﬁﬂ AR R R
BIOEGH- + ~ =) 0 iR e DR B R T -

180 °C

00000000000 160°C
OO OO OO0 OO

'?‘l.,J.',ﬁ.i_'.-]..C © D-Lactic O L-Lactic

stereocomplex PLA

BOURCE: Purac

[+ PURAC 7 PRSPt J1F [ty = ORI i

[fi4 = — 4% PLA 71 PURAC 2 Tl I Fr R TARLE 100 °C P &

5~B‘B*ﬁ—
IR B Fy = 72 IO« 8 skl (R PR o e i



HI%LIMHEE [T e 1 Pk I AU S [ AR ORI« BT T s
T P I R LR B8 - B LANXESS ] ¢ @'H“F.f}*u‘ﬁmﬂﬁéﬁwﬁl ' H
T [H(PUNH AR sei iRy & & — (WIS i :“ﬁt, il Clariant = 9 & 8]
TR il €150 Exolit - it PSS RPEFIRFRIATY 1 P o [RRAY B8 (40 ammonium
polyphosphate (APP)f% melamine polyphosphate (MP200) G #1ffi-| /*)» i Rl f b ="
S U oy CA e TR W ST R

- o
HO- Pr——{F =}
(8] O O @‘i
’
el b | &
0 O -noO -
MNH4 NH.: MHa i ~in

[+ " ammonium polyphosphate(*-)%* melamine polyphosphate(f DRSS

YRRRIENE PR [ R ] APP AR 0k BV SRR =S AR T
WRSFPRIETS - FRLERRITTIF N DA - PP 152 - RA ok 2 50 [
LRI APP FIERAS ST ]38 2 82 (charring) b FIZ RIS 5 pISF 2 L > R
S P 1V 911 30% APP 1§ H UL-94 1% F e IRR S V2o () T R PEF N 30% APP 9 F|
TP 1098 5 A BFR [N ET UL-94 (/S IE ol p* (5 VO (- - [ 10%a8a =k I
A IR e YBRRTRRL T ETR O RLPRRLR I E PSRRI - [ERURIRIT P APP 9 - £
FUGE N AR SEE A oY A



Formulations LOI UL-94
100 % PLA 21 non classified
70%PLA + 30%APP 37 V2
60%PLA + 30°%APP + 10%PER 58 V2
/
60%PLA + 30%APP + 10%starch (maize) 47 VO
N
60%PLA + 30%APP + 10%cellulose 41 V2
60%PLA + 30%APP + 10%keratin 44 V2

b } Most efficient carbon sources: lignin and starch

[ e R TRV UL-94 Aot

NEC 7 il 25 AR 1 Pk SR S TI pik ff JRR T PRI e %}ﬂlchamng
agent » — FE VR [ UEDEEIRG R PTG RIS o Fk VS BT RIGHE 75% - 5
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U (T ﬁﬂ I RLE R B 2 5 fl 1§57 > [T charring agent i J? g ]EIIT’B AoRE
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Flame retardancy of PLA composite containing
aluminum hydroXxide and charring agent

Flame retardancy by UL method o
Y Self-extinguishing after ignition

(s)

'Bunnng

e T T

ter ignition
|

Addmg

charring agent

Iefited snrmuu/

Flaming time af
_.
[=]
=]

Alumiminum hydroxide=Absorbing heat
Charring agent=Forming foam layer

0 Aluminum hydroxide content
j" Charring agent decreasing amount of aluminum hydroxide

1_ Other specific additives

Achieving good practical properties and high flame retardancy

— without halogen (bromine) flame retardants
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6 ~ F515% (nucleating agent)
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Image of Crystallization

et State ISR (Nucie) IS Crystatiization

Neat Resin

Lrgq=.l Crystal
Low speed crystalfization

A I..arge Number ) Small Crystal
High speed crystallization -
3 -y = \“'

FRe o 4

NISSAN CHEMICAL INDUSTRIES, LTD. = t el

Source: Nissan Chemicals- ITR 2012 ©IEKNORAPEX
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Crystallization Temp °C
Tale 111.1

E Nanoclay 97.4

Cellulose 97

PLA + Tal

2 J\
A
Vg~-1 PLA + Nanoclay
PLA + Cellulose _,———/\

PLA + Soy Flouwr

- - - . - — r - -— - - e - T - - - - - - -

. —
-40 -20 0 20 40 60 80 100 120 140 160 180 L

<P TEKNOR APEX

EOOLA=TICE DAt

Source: Harris, A. et Automotive Composite Conference, Sept, 2007
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Takemoto ** FiIRfIgE ¢+~ PRI (k™ (1 (SRS AU - i €15 LAK-301 - A=
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Additive loading cooling time crystallizing temperature

LAK-301 1% S5sec.

108.0degC

ref. Talc 75sec. 92.5degC

P TEKNOR APEX

BORLESTICS O

Source : Takemoto
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Conceptual View of Cell Factory
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Genetic Engineering Optimizes Bacteria for Isoprene Production

Synthetic kudzu IPS gene Enterococcus
B B,
- L Mk 1P
// > >
e Yeast
L{/ P/rgmot’er ) //
RBS e
E?;‘\ P
W ; Archea

3 ~
i \\ Kudzu Isoprene Synthase
T Fd

\
eCLlacKudzu J) //

6266 bp ' Kudzu

repA
.

g

T E. Coli
_\Taadm =

Genes from 5 different organisms were used fo create the 1st-
generation isoprene-producing bacteria
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S & PG

COCA-COLA, FORD, HEINZ, NIKE, AND PROCTER & GAMBLE
FORM COLLABORATIVE TO ACCELERATE DEVELOPMENT OF
PRODUCTS MADE ENTIRELY FROM PLANTS

Five Global Companies Demonstrate Their Strong Commitment to
Sustainable Innovation
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SUGARCANE PRODUCTS: STEP BY STEP
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SUGARCANE AREA AND ANNUAL DEFORESTATION RATE
IN THE LEGAL AMAZON
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/ 0,02% of arable lands

Current ethanol
Corn Soybean + sugar
14 MM ha 22 MM ha 8 MM ha

Pasture/Cattle Protected Areas
159 MM ha 496 MM ha
v o

Sugarcane Ethanol
occupies only 1,5% of
Brazilian arable area

Source: Censo IBGE 2006 and UNICA
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Biopolywmers production capacity 207 0 by type
@ Bio-PE 200.000 28 96
Biodegradable Starch Blends 117.800 16 26
PLA 112.500 15 %%
PHA 88.100 12 26
o @ Biodegradable Polyesters 56.500 8 %%
@ Bio-PET 50.000 72
in metric tons © Regenerated Cellulose?® 36.000 5096
[ ] Bio-PA 35.000 5 26
@ Cellulose Derivatives’ 8.000 16
@ PLA-Blends 8.000 19
@ Durable Starch-Blends 5.100 1%
@ Others 7.500 1%
Total 724.500 100 25
' only cellulose ester |2 only hydrated cellulose foils
ovress: Europman: Beiplotivs | ottt Aapind Sesnesaprd Arts amaes:
ko7 [ [l B I W ok b A
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Bfopofymers pmducﬂon capacity 2015 (by type)

- Bie-PE 450.000 2626

Bio-PET 290.000 17 26

PLA 216.000 13 26

4 \\ P A 147.100 9 25

- @& Biodegradable Paolyesters 143,500 8 95
— @ Biodegradable Starch Blends 124.800 7 2%
- it rretric tons Bic-PVC 120.000 7 %5
@ Bio-PA 75.000 5 22

& Regenerated Cellulose’ 36.000 295

= PLA-Blends 35.000 2 24

= Bia-PP 30.000 2 25

= Bio-PC 20,000 T 26

Others 22.300 1 26

Total 1.709.700 100 26

" only hydrated cellulose _foils
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Biopolymers Symposium 2012
15-17 October, San Antonio, TX

yowwe: blopolymersummit.com

Final Program

CONFERENCE
16 October 2012

7:45 Registration and Continenlal Breakfast

8:30 Opening Remarks from the Co-Chairs
Dr. Ramani Narayan, University Distinguished Professor, Michigan State University and Dr. Paul
Fowler, Executive Director, Wisconsin Institute for Sustainable Technology, UWSP

8:40 - 9:50 State of the bioplastics business -- the happenings in 2012 and beyond
Hear from industry experts, brand owners and new technology makers the state of the industry, latest
innovations, success stories in bioplastics adoption, challenges and applicalions like semi-durables and
durables.
Chair: Dr Ramani Narayan, University Distinguished Professor, Michigan State University
W/
Development of a Bio-based Process for Isoprene
= Why develop a bioprocess to make isoprene?
* Nature of joint development program with Genencor
= Review of results of bioprocess and pelymerization of bicisoprene
David Benko, R&D Fellow — Innovation Center, Goodyear

/

'/ The Road to Bio-Based Plastics at Ford Motor Company

= Sustainable materials overview and strategy at Ford
* Unique challenges, issues and opportunities for bio-plastics in automotive
e The need for supply chain development and cooperation to support the growing desire for bio-plastics
in end-use consumer products
« Future outlook for hio-plastics at Ford
Angela Harris, Plastics Research Group, Materials and Processes Depariment, Ford Motor Company

Nike's Perspective on Bio-polymer Perfarmance and Innovation
= Nike's exploration of the use of biopolymers in athletic apparel, footwear and equipment products
» Business, and environmental case for bio-polymers in durable consumer products
= Opporlunities to connect with consumers on renewable materials innovation

Eraina Duffy, Sr. Materials Researcher, Nike

9:50 Networking break

10:20 — 12:10 Sustainable Feedstocks
29
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This session will spotiight efforts fo secure feedstock sustainability for biopolyrmer resins and end-use
applications. The perception, even when industrial, non-food grade starches are used as feedstocks, is that
potential food-use materials are being diverled to non-food uses.
For some time, agricultural waste products and cellulosic raw materials have been championed as alternative
feedstacks that will not impact on the human food chain. Nevertheless, issues such as new opporiunities for
rural communities, water use in their cultivation, whether or not they are of GM origin, transportation miles
hetween their culiivation and point of use, direct or indirect land use changes as a result of increased demand
have all come fo the forefront in the sustainability discussion.
Hear how 6 companies and associations are evidencing the sustainability of their feedstock development
platforms and addressing questions of economic, environmental and social concern as a part of that work.
Chair: Dr. Paul Fowler, Executive Director, Wisconsin Institute for Sustainable Technology, UWSsP
‘Forest products and agricultural waste as sustainable feedstocks
s More biomass is available from forest products and agricultural waste than from starch/sugar crops fo
meet future needs for bio-based materials
» Forest products and agricultural waste are more sustainable feedstocks than starch/sugar crops -
across environmental, social and economic concerns
« A Maine-based company is poised to be first to market with low cost, cellulosic sugars from woody
biomass
« Strategic cluster development of bio-based manufacturers and supporting organizations can revitalize
rural regional economies
Mike Belliveau, Vice President, Sustainable Bioplastics Council of Maine

The Brazilian Sugarcane Ethanol: Sugar, Ethanol and Beyond
« Overview of the Brazilian sugarcane seclor
« From sugar to new products
¢ The Future of the Brazilian industries
Leticia Phillips, Representative — North America, Brazilian Sugarcane Industry Association — UNICA

Advanced Carbohydrates, the path to commercialization
« Value proposition of refined cellulosic sugars and lignin
« A critical step in the value chain of biopolymers
« Joining forces via strategic partnerships
Brian Kinard, VP of Corporate Development & General Counsel, Virdia

7

|/ Sustainable production of bioplastics
e Comparing Crop land use efficiencies
s Sugar to Plastic efficiency of various commodity bichased plastics
¢« End of life options
Hugo Vuurens, Director Business Development PLA, Purac Netherlands

Addressing Feedstock Sustainability Concerns — An Ingeo Case Study
¢ Hear about a new cerlification scheme developed specifically to address concerns around feedstock
sustainability concemns for bioplastics: the International Sustainability and Carbon Certification (ISCC-
plus)

30
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« A case study detailing the results of a 3-way effort between MatureWorks, WWF-Germany and Danone
in Germany, resulting in a new chain of custody certification scheme from farm forward, and now
available to the industry

Steve Davies, Director - Marketing & Communications, NatureWorks

12:10 Lunch will be served for speakers and delegates

12:25-12:55 Luncheon Keynote

Bringing Metabolix’s PHA Technology to Commercialization
e The role of foundation technology: Leveraging Metabolix’s PHA capabilities to access markets

ranging from biobased plastics to renewable chemicals

e Managing partnerships: Lessons learned from commercializing lechnology through partnerships
« The future of Metabolix's PHA technology and products and trends for bioplastics

Richard P. Eno, President and CEO, Metabolix

1:15 —2:45 International Policy Drivers for Growth of Biopolymers and Their Real Life Effects

A compelling public policy session for non-public poiicy or government affairs practitioners, this session will
focus on the role of various policy mechanisms — legislation, regulations, standards, and others -- to benefit the
development and use of biopolymer products. vou'll learn who's i the driver's seat in the US, Canada, and
Europe, implementing culting edge policies designed to advance the market for biopolymers. Learn how fhese
policies are similar, different, and which type of policy is looking most effective given aciual versus intended
results.

Chair: Dr Ramani Narayan, University Distinguished Professor, Michigan State University

Canada
\,Making Choices: Investing in the Alberta, Canada Bioeconomy
' Understand your "real" unique advantages (feedstock availability, research capacity, existing industry);
s Make public investments to mitigate the risk of the private sector;
« Connect bioproduct investments with other public policy initiatives (Alberta uses carbon levies from
major emitters-a $300m fund-to invest in new technologies);
« Alberta has invested in: feedstock development, conversion technologies and new product
development;
e There are successful Alberta bioproduct enterprises producing profits in 2012
« The goal is to link Alberta's world-class hydrocarbon sector (170 billion barrels of proven reserves) with
agriculture and forest bioeconomy opportunities
Stan Blade, CEO, Alberta Innovates Bio Solutions

\fl'ulicy Initiatives for the Bioeconomy in Ontario, Canada
« Opportunity has no “label”. Policies are for opportunity, not specifically biopolymers, but rather
biceconomy;
« Third party delivery systems work very well {e.g. Ontario BicAuta Council, Sustainable Chemistry
Alliance are examples from Ontario);
« Sustainable Chemical Alliance turned $5 million of public funds into approximately $200 million follow-
on private investment;

3

\IL

“ﬁ

(9]
i



‘(( SMITHERS
) e R ey Agenda

s Speed and flexibility are as important as the lotal amount of dollars. We have small “rapid” i.e.
decisions in 48 hours for grant writing and business opporiunities inveolving sales;
»« Don't let your science and technology interfere with your sales. Sales Initiatives can be funded.
Gord Surgeoner, President, Ontario Agri-Food Technologies

‘United States
"Jl Bicbased Initiatives — Driving to Success
+ Who gets the credit for where we are today?
= \Where are we today with biobased initiatives?
s« Where are we going and what do we need to do next?
Darden Hood, President, Beta Analytic Inc

“\,-’J Plastic Bag Legislation: Past, Present and Future
= Past: Summary of plastic bag policies, lessons learned
¢ Present: Legislative update for statewide bag bill in CA, current trends, whao is driving it
» Future: Where are they headed? Can biobased bags fit in with these policies?
Sue Vang, Californians Against Waste

2:45  Networking break

3:16-4:25 Partnering across the value chain

Hear how new technofogy push & pull is combined, how breakthrough fechnology could enter bulk polymer
markets. In this session we will also analyze the disconnect between certain companies in that value chain and
how to overcome them, as well as discussing the difference in views on implementation from innovator,
producer, recycler and user.

Chair: Edwin Tam, Manager, New Strategic Initiatives, Teknor Apex Company

Bio-based Succinic Acid and 1,4-Butanediol: Enabling Bioplastics
+ Description of efforis to commercialize bio-based succinic acid and 1,4-bulanediol and highlight the
relationship between the underlying economic advantages of renewable feedstocks and the
development of a viable bioplastics market
= The importance of strategic parinerships along the supply chain, from feedstock to finished product will
be discussed.
» The transformation of the chemical industry from a petroleum-based to a renewable-based ecosystem,
and some of the requirements for success will be illustrated
Michael Mang, Product Technology and Applications Manager, Myriant Corporation

*’ The importance of strategic partnerships and joint development projecis for commercial success
= Description of efforts and success of DaniMer Scientific to provide innovative solutions to our

cuslomers
s New materials and opportunities that exist for biopolymer manufacturers
S. Blake Lindsey , President, DaniMer Scientific LLC

*/Environmental Benefits of Sugarcane based PE in “Real World” Applications:

32
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Polyethylene made from sugarcane based ethanol has enjoyed market acceptance in a variety of blow
molding applications due a very favorable environmental footprint vs. alternative polymers

« The “Drop-in” processability to make blow molded botiles and compatibility with existing recycle
streams is also highly favored vs. alternative bio-based resins

= However, the advantages in terms of carbon footprint, utilities, waste disposal, etc. can be confusing
unless a side-by-side methodology is used to assure similar assumptions are used to generate a fair
and balanced comparison vs. aliernative resins.

¢ Evaluation to illustrate the advantages in a real world application and demonsirate why ethanol based
PE and even PP are sirategic to Braskem’s development programs

Terry Glass, Strategic Marketing Analyst, Braskem America Inc

‘ff” SMITHERS
b))

4:25 - 5:25 Panel Discussion: Opportunities and challenges for start-up companies in the
biopolymers arena
10 minutes intro by each panelist and 30 minutes for discussion
Moderator: Joseph Mecca, Senior Consultant, ERM
Panelists:
+ Toby Reid, President, Solegear
« Brian Kinard, VP of Corporate Development & General Counsel, Virdia
»:/ Sonny Meyerhoeffer, President, Eastern BioPlastics

6:00 —7:00 Networking Reception

Conference
17 October 2012

8:00 Continenial breakfast

8:30 Opening Remarks from the Co-Chairs
Brenda Platt, Co-Director, Institute for Local Self-Reliance and Melissa Hockstad, Executive Director,
SPI Bioplastics Council

8:40 — 10:30 Innovative management strategies for End of Life

In this session we will cover new developments in management strategies and end of fife scenarios that go
beyond composiing, covered by the new methods developed as well as companies and associations
implementing them in different indusiries.

Chair: Brenda Platt, Co-Director, Institute for Local Self-Reliance

\/ PLA recovery and recycling pilot project on the University of Wisconsin - Stevens Point campus
« Pilot project to establish a separate waste stream collection and chemical recycling of post-consumer
food service ware from multiple outlets on the University of Wisconsin-Stevens Point campus
Dr. Paul Fowler, Executive Director, Wisconsin Institute for Sustainable Technology, UWSP

/
‘Seattle’s Single-Use Food Service Packaging Law — How one city's regulations impacted the
biopolymers industry
« Compostable single-use food service packaging a tool to keep food wasle out of the landfill.

32
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= Key role of biopolymers.

« Impact on packaging industry, local and chain quick-serve restauranis.

« Challenges in public education
Dick Lilly, Business Area Manager for Waste Prevention and Product Stewardship, Seattle Public
Utilities Solid Waste Division

\y.)‘i?.iopolymers Role in Zero Waste Programs
« Sustainable Food Court Initiative (SFCI) overview
e SFCI Pilot current stafus
s |mpacl on foodservice packaging
+ Role bio-polymers play in zero waste programs
Steve Davies, Director - Marketing & Communications, NatureWorks and Holly Elmore, Founder & CEO,
Elemental Impact

10:30 Networking break

11:00 — 12:30 New Innovations in Performance and Technology

As the biopolymers indusiry continues to evolve, novel developments are entering and influencing the
markeiplace. In this session hear from industry leaders focused on new innovations impacting performance
and driving new technology. Key areas include new biomonomer development, cutting edge new biopolymers,
and performance enhancements that will take these malerials to the next fevel

Chalr: Melissa Hockstad, Executive Director, SPI Bioplastics Council

\ ,.-"Singte Step Polymers: Utilizing self-assembly in living systems to manufacture affordable biopolymer
Y fibers from low value waste streams
s Utilizing the mycelia cell wall as a polymer, with no extraction steps
« Functionalizing the cell wall to modulate properties such as tensile strength and microbial action
= Approaches for controlling the structure, density, and sizing of self-assembling biopelymer fibers
Gavin Mclntyre, Co-Founder and Chief Scientist, Ecovative

/Biosuccinium, enabling sustainable polymer solutions
+ Biosuecinium - the versatile building block for sustainable polymers
= The next level in sustainability
= Developing new bio-based polymer applications - a case study
Lawrence Theunissen, Manager Application Development, DSM Bio-based Products & Services &
Reverdia (JV of DSM & Roquette)

\,rdovel Modified Biopolymers for Durable Applications
+ Reactive extrusion processes to enable hyperbranching of PLA-based formulations
« Development of PLA-based coupling agents
» Tailoring compounds for flame retardancy, coupling, moisture resistance, and confrolled rheology
Dr. Adam Pawloski, Technical Director, Interface Solutions

How bio-polymers have become true performance polymers...a business case

34

\IL

7

oo
il



QSMITHERS

0 RAPRA Agenda
¢ Sustainability without functional performance is a non-starter in food packaging
¢ Packaging suppliers must sell perfoermance and value that's, by the way, sustainable
« Game-changing, ultra-high barrier packaging from bic-polymers is available today
« Costcomparable to conventional plastics without compromising process capability
e Compelling environmental benefits can drive true product differentiation

Thomas Black, President, Plantic The America’s

éioplastim- Engineered for Rigid Applications
« Bio raw materials can be tailored for applications by compounding
« Diversity of compounds enabling manufacturers to achieve a wide range of applications in both
compostable and bie based producis
« Case histories and successful projects showing the possibilities
= Extending the application range by means of intelligent dry blending and multilayer structures
Kelly Lehrmann, General Manager US, FKuR Plastics Corp

12:30 Lunch will be served for speakers and delegates

1:30 - 3:00 Sustainability insight from Europe

This session will provide an update on the experience in Italy following the ban on plastic carrier bags last year
and how the industry has responded. You will also hear about how the wide use of compostable goods was
implemented at the London 2012 Olympics this summer. Finally, a European roadmap towards sustainable
industry will be outlined.

Chair: David Newman, General Secretary, Italian Bioplastics Association

\;.f'fBioplastics in Food Service- A case study: London 2012
» Why 2012 chose compostable and recyclable materials

s The process of choice v application
« The organisational framework from sustainability of suppliers fo end of life options and infrastructure

» The legacy message
Dr. John Williams, Head of Materials for Energy & Industry, NNFCC

Eurcpean scenarios for compostable plastic shopping bags
David Newman, General Secretary, Italian Bioplastics Association

Successful Pilot Project in Germany— Compostable Ecovio® Bio-Waste Bags for Separate Organic
Waste Collection
« \Waste collection and local management of organic wastes
« Biological treatments (composting and anaerobic digestion)
= Resulis of a pilot scale project evaluated the use phase at the househclds, bio-waste collection and
industrial composting process
I:}r. Carsten Sinkel, Advanced Materials & Systems Research — Biopolymers, BASF
!
éiowaste source separation, quality, compost, waste-reduction; compostable bags
s Legal drivers for source-separation of biowaste
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« Food (FW) and Garden-waste (GV) collection in Italy — main results
« Effectiveness: capture rates and guality of SS Biowaste
« Use of compostable bags
« Composting and AD in Italy (key numbers)
David Newman, Managing Director, ltalian Composting Council

3:00 Coffee break

3:20-4:20  Labeling and Certification Interactive Discussion Panel
Labeling and certification programs have proliferated as uptake of biopolymers has increased. Join the
panelists in a discussion that gets to the heart of the labeling and certification debate. Can one universal
standard each for iabeling and certification become reality? Is the consumer confused or does she not care?
Are regulations bringing about & change in labeling practices? Who do bio-based content standards help?
Contribute to a better understanding of the issues.
Chair: Brenda Platt, Co-Director, Institute for Local Self-Reliance
10 minutes intro by each panelist and 30 minutes for discussion
FPanslists:
« Dr. Ramani Narayan, University Distinguished Professor, Michigan State University
. * Tom Bruursema, General Manager, Environmenial and Sustainability Services, NSF
International
« Kate Lewis, Deputy Program Manager BioPreferred, USDA -{TBC via video conference)

4:25 — 4:30  Closing remarks from the Co-Chairs

Dr. Ramani Narayan, University Distinguished Professor, Michigan State University and Dr. Paul
Fowler, Executive Director, Wisconsin Institute for Sustainable Technoclogy. UWSP

36
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